Recurrent hyperammonaemic encephalopathy in a patient with urinary tract infection and urinary retention 一位泌尿道感染和尿瀦留患者的重復性高氨血症性腦病 SH Oh, JH Wee, SP Choi Acute hyperammonaemia is a medical emergency. Most cases are resulted from severely impaired liver function but some cases of non-hepatic causes do occur. In patients with unexplained altered conscious state, immediate measurement of plasma ammonia level is a simple but important step in early diagnosis of hyperammonaemia and prompt reduction of ammonia level to minimise permanent brain damage. We reported a case of recurrent hyperammonaemia and cerebral dysfunction due to urinary tract infection with urinary retention in a patient without underlying liver disease. (Hong Kong j.emerg.med. 2012;19:417-419) 急性高氨血症是一種內科急症。大多數情況下都是由於嚴重肝功能衰退引起，但也有非肝源性的病例發 生。在原因不明的意識障礙患者中，直接測量血氨水平是及早診斷高氨血症，迅速減低血氨含量以及盡 量減少永久性的腦損害的一個簡單而重要的步驟。我們報導了一位因尿瀦留引發泌尿道感染的患者在沒 有潛在肝臟疾病的情況下所出現的重復性高氨血症和腦功能障礙。
Introduction
The measurement of plasma ammonia is a simple but important screening tool used in the emergency department (ED) for patients with altered conscious state. Although most cases of hyperammonaemia resulted from severely abnormal liver function, the absence of liver disease had been observed in some cases. 1 In addition, non-hepatic hyperammonaemic encephalopathy had been reported in some patients with urea-splitting urinary tract infections. [2] [3] [4] [5] [6] [7] [8] [9] In particular, recurrent hyperammonaemic encephalopathy had been reported in patients with urinary diversion or vesico-colonic fistula. 2, 3 However, simple urinary tract infection (UTI) and urinary retention without appropriate treatment might be associated with recurrent hyperammonaemic encephalopathy.
Case
A 73-year-old woman presented to the ED with altered consciousness. On arrival, she was comatose and haemodynamically was stable (blood pressure of 165/85 mmHg, pulse rate 110 beats/min and body temperature 37 o C). She had diabetes mellitus and hypertension. Her spot blood glucose level was 12.4 mmol/L, and urine drugs screening test was negative for benzodiazepines, barbiturates, tricyclic antidepressants, and opiates. She did not have fever nor other systemic symptoms. Physical examination revealed lower abdominal distension due to distended urinary bladder. She only responded to painful stimuli, and Babinski's sign was present bilaterally. A computed tomography (CT) scan of the brain was performed which showed no acute intracranial abnormality. After urinary catheter insertion, 1.7 litres of urine drained immediately. Further exploration of past medical health revealed a history of recurrent UTI and urinary retention. Laboratory values disclosed an elevated ammonia level (327.7 mol/L, normal range, <47.0 mol/L) and elevated urea nitrogen (13.8 mmol/L) and creatinine (100.8 gmol/L) levels. Other biochemical evaluations including serum sodium, potassium, SGOT, SGPT, lactate, arterial blood gas analysis and bicarbonate levels were normal. Urine analysis showed a pH of 8.0, and microscopic examination of urine sediment showed 1-3 white blood cells, 10-19 red blood cells, and many bacteria per h ig h-power f ield. She wa s su g gest ed to h ave hyperammonaemic encephalopathy, and a cleansing enema and lactulose were immediately administered. She was treated with intravenous cefobactam for the UTI and abdominal CT revealed no evidence of liver disease. Six hours later, her serum ammonia was 28.8 mol/L, and she regained consciousness with the improvement in blood ammonia levels ( Figure 1 ). Five days after admission, she was discharged with a presumptive diagnosis of hyperammonaemic encephalopathy related to UTI.
The patient presented with coma to the ED again 5 months later. The attending emergency physician immediately inserted a urinary catheter with 1.1 litre of urine drained. Her ammonia level was 513.2 mol/L. The urine sediment exam showed 20-29 white blood cells, >100 red blood cells, and many bacteria per highpowered field. The physicians administered a cleansing enema, lactulose and intravenous cefotaxime for a UTI. Four hours after the bladder catheterisation, the patient's serum ammonia concentration had decreased to 54.0 mol/L (Figure 1 ). The electroencephalography sh owed d if fus ed s lowin g wa ves and f ro nt ally predominant triphasic forms suggestive of metabolic derangement. She recovered two days later. The urine and plasma amino acid analysis showed no definite abnormality in amino acid metabolism, and the serial serum lactate levels were normal. Four days later, the urine culture grew Enterococcus faecium, a ureaseproducing bacterium. Finally, she was diagnosed with hyperammonaemic metabolic encephalopathy caused by UTI and urinary retention.
Discussion
The pathophysiology of hyperammonaemia is similar to that of other brain toxin with clinical manifestation ranged from irritability, somnolence to coma and death. 10 In pa tients with unexplained mental abnormalities, immediate measurement of plasma ammonia is a simple but important step in prompt diagnosis and normalising the ammonia levels as fast as possible to minimise permanent brain damage. Although most cases of hyperammonaemia resulted from seriously impaired liver function and portal hypertension, hyperammonaemia and cerebral dysfunction in the absence of liver disease had been reported in other diseases. 1 Therefore, the differential diagnosis should include ornithine carbamoyltransferase deficiency, haematologic malignancy, and the adverse effects of valproic acid and 5-fluorouracil. Our patient had no known history of liver disease with normal abdominal CT scan and no other identifiable causes of altered consciousness. Her consciousness regression with increasing plasma ammonia level was highly suggestive to hyperammonaemic metabolic encephalopathy. The subsequent amino acid analysis revealed no definite abnormality. Her severe hyperammonaemia promptly resolved after antibiotics were given and the urine was drained (Figure 1 ). Hyperammonaemic encephalopathy was typically associated with seriously impaired liver function. Our results showed urinary retention could lead to hyperammonaemia. Her high ammonia level is thought to have resulted from the production of excessive amounts of ammonia within the over distended bladder. [2] [3] [4] [5] [6] [7] [8] [9] Ureasplitting bacteria produce urease in UTIs and the hydrolysis of urinary urea to ammonium and carbon dioxide results in highly alkalinized urine. Proteus mirabilis, Pseudomonas aeruginosa, Klebsiella species, Morganella morganii and Corynebacteria are the best known urea-splitting bacteria, but Enterococcus faecium also produce urease.
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At a physiological pH of 7.4, the ammonium ion that does not cross the cell membrane accounts for about 90% of the total ammonia and ammonium ion. 9 However, at an alkaline pH, ammonium is transformed into large amounts of ammonia, which is lipid-soluble and rapidly permeated the cell membrane. Moreover, massive distension of the bladder results in a large surface area for ammonia diffusion through the bladder wall to the perivesical circulation. As most venous blood from the bladder drains directly into the hypogastric veins and inferior vena cava, bypassing the portal circulation and liver, the ammonia levels increased, causing encephalopathy. 7 Therefore, antibiotics and urinary catheterisation may prevent ammonia production, absorption and subsequent hyperammonaemic encephalopathy.
Conclusion
Acute hyperammonaemia is a medical emergency for which immediate measures must be taken to reduce ammonia levels as fast as possible to minimise permanent brain damage, even if liver function is normal. Emergency physicians should consider hyperammonaemia caused by UTI and urinar y retention in their differential diagnosis when a patient presented with urinary retention and unexplained altered consciousness.
